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© IC card reader. 

@ An 10 card loading delecting apparatus utilizing 
an input/output terminal portion of an IC card which 
houses therein a central processing unit (CPU) and 
including a simple detecting means provided on an 
interface unit of a terminal equipment so that the IC 
card loading detecting apparatus can be miniatur- 
ized, particularly, reduced in thickness. 4-grQiind 
contact (6e) and a detec tio n sensor contact (7) pro- 
^ideB'o n an inte rfa ce portion (6) of a terminal equip - 
"oignt (4) arQ^roughtj^^ ^ntact with a ground termi- 
n al _ (2e)„of _an i n put/outputjte^^ an 
IC card (1) so ajs_.to Jproduce a tim e difference 
between, the contacts with respect to_ the i nsertion 
direction ,pf_ the JC ca^^^^ off-states of the^ 

ground contact (6e) and the cfetection sensor contact 
(7) are output through a TTL (transistor logic) buffer 
(9) to a CPU circuit of a host as a high "H" level 
signal to thereby dete ct whether the IC card ji) is^ 
loaded onto the terminal equipment (4). 



FIG. U 
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BACKGROUND OF THE INVENTION 

Field of the Invention: 

The present invention relates to an 10 card 
loading detecting apparatus that can detect by sim- 
ple means whether or not an IC card housing 
therein a CPU circuit is loaded on a terminal equip- 
ment. 

Description of the Prior Art: 

Recently, pocket telephones have just started 
using IC cards housing therein a CPU (central 
processing unit) circuit. In this system, algorithms, 
memories of data and telephone numbers of tele- 
phone subscribers or the like are stored in the IC 
card. Inasmuch as the telephone subscriber uses 
the same IC card with any pocket telephones, then 
the IC card user has to pay for such telephone rate 
for each calling. In the portable telephone using the 
IC card, the IC card must be loaded onto the 
portable telephone reliably. 

An example of a conventional IC card housing 
therein the above-mentioned CPU circuit will be 
described with reference to FIG. 1. As shown in 
FIG. 1 of the accompanying drawings, there is 
provided an IC card which is generally depicted by 
reference numeral 1. The IC card 1 houses therein 
a CPU formed of a ROM (read-only memory serv- 
ing as a program memory), not shown and a RAM 
(random access memory serving as a data pro- 
cessing memory), not shown and an EEPROM 
(electrically erasable and programmable ROM serv- 
ing as a data memory), not shown. The IC card 1 
includes on its surface an input/output terminal unit 
2 formed of a plurality of terminal groups in order 
to transmit and receive signals to and from an 
interface unit of terminal equipments, which will be 
described later on. 

The above-mentioned input/output terminal unit 
2 is placed on the IC card 1 at a predetermined 
position defined by the ISO (International Organiza- 
tion for Standardization) standards. The in- 
put/output terminal unit 2 is formed of two columns, 
each including four terminals. Respective terminals 
are depicted by reference numerals 2a to 2h and 
will be described in detail below. The terminal 2a is 
a VCC terminal (i.e., terminal to which an operation 
voltage of CPU housed in the IC card is supplied), 
the terminal 2b is an RST terminal (i.e., terminal to 
which a reset signal of CPU housed in the IC card 
is supplied), the terminal 2c is a CLK terminal (i.e., 
terminal to which an operation clock of CPU 
housed in the IC card is supplied), the terminal 2d 
is an RFU terminal (i.e., auxiliary terminal), the 
terminal 2e is a GND (ground) terminal, the termi- 
nal 2f is a VPP terminal (i.e., terminal to which a 



write voltage of memory IC is supplied), the termi- 
nal 2g is an I/O terminal (i.e., bidirectional data 
transmission terminal), and the terminal 2h is an 
RFU (i.e., auxiliary terminal). The IC card 1 in- 
5 eludes a magnetic stripe 3 formed on its front 
surface and the IC card 1 is inserted into the 
terminal equipment along the direction shown by 
an arrow A. 

A conventional method of detecting whether or 
10 not the IC card 1 is loaded on the terminal equip- 
ment will be described next with reference to FIG. 
2. 

As shown in FIG. 2, when the IC card 1 is 
inserted into a terminal equipment 4 through its 

75 insertion slot 4a, the IC card 1 presses a micro- 
switch 5 at its contact member 5a provided in the 
terminal equipment 4 to turn on the microswitch 5, 
thereby making it possible to confirm that the IC 
card 1 is loaded on the terminal equipment 4 at its 

20 predetermined position. Under the condition that 
the IC card 1 is loaded on the terminal equipment 
4, the respective terminals 2a through 2h of the 
input/output terminal unit 2 on the IC card 1 are 
electrically brought in contact with contacts 6a 

25 though 6h formed of spring members provided on 
an interface unit 6 of the terminal equipment 4 
respectively as shown in FIG. 3 to thereby effect 
transmission and reception of signals between the 
CPU circuit of the IC card 1 and the terminal 

30 equipment 4. 

When the loading of the IC card 1 on the 
terminal equipment 4 is detected by the above- 
mentioned arrangement, the microswitch 5 is used 
as a detection device so that assembly parts which 

35 are thicker than the IC card 1 are required in 
addition to the interface unit 6 that is needed to 
operate the IC card 1. If an apparatus itself which 
uses the IC card 1 as a part of its system applica- 
tion is large in size, then it is natural that a ratio 

40 between the IC card 1 and the interface unit 6 of 
the terminal equipment 4 occupies the whole area 
of the apparatus should be reduced. In portable 
equipments such as a pocket telephone or the like, 
products that are miniaturized to the pocket size 

45 must be taken into consideration. However. , if a 
communication system itself becomes digitized, 
then a ratio that the circuits necessary for effecting 
the communication occupy the whole of the porta- 
ble equipment is unavoidably increased. As a con- 
so sequence, the mechanism portion such as the IC 
card and the interface unit is limited, in particular, 
in the thickness direction so that the portable 
equipment cannot be miniaturized substantially ac- 
cording to the above-mentioned conventional sys- 

55 tern. 

Instead of the above mentioned microswitch, 
there is utilized a photo-interrupter device formed 
of a combination of a photo-diode and a light 



2 



3 



EP 0 595 305 A1 



4 



emitting diode as other detecting means. In ttiis 
photo-interrupter device, the light emitting diode is 
energized by a current to emit a light and the 
photo-diode senses such emitted light. More spe- 
cifically, during the photo-diode Is energized, its 
forward resistance is low. If the photo-diode is 
disturbed in sensing a light, its forward resistance 
Is changed and becomes high. Therefore, It be- 
comes possible to detect the loading state of the 
IC card by effectively utilizing the above-mentioned 
features of the photo-interrupter. 

On the other hand, there is proposed a detec- 
tion method that does not need the above micro- 
switch and photo-interrupter. I.e., detection method 
based on a software. A communication protocol 
between the IC card and a terminal equipment 
(host) utilizing the IC card is standardized by 7816- 
3 in the ISO standards. According to this detection 
method, the host apparatus determines regularly 
by utilizing a communication protocol whether or 
not the IC card is reliably loaded onto the interface 
portion of the host apparatus and whether or not an 
answer is normal. This method needs no parts 
separately but needs an operation electric power to 
regularly check whether or not the IC card Is reli- 
ably loaded onto the Interface portion and whether 
or not the answer is normal. 

However, since the pocket-size portable tele- 
phone Is small in size and limited In capacity of a 
battery that can be attached thereto, such pocket- 
size telephone takes every possible means for ex- 
tending a communication time with a small electric 
power. Operation for checking whether or not the 
IC card is loaded onto the interface portion of the 
host apparatus must be frequently carried out dur- 
ing the communication in order to prevent the 
illegal use of the pocket telephone and the tele- 
phone line network. An electric power consumed 
by such checking fosters the reduction of the com- 
munication time. 

For the above-mentioned reason, the conven- 
tional IC card loading detecting means cannot be 
applied to the small-sized portable telephone sub- 
stantially. 

SUMMARY OF THE INVENTION 

In view of the aforesaid aspects, according to 
the present invention, it is an object of the present 
invention to provide an IC card loading detecting 
apparatus which can make the pocket telephone 
become miniaturized and thin by utilizing an in- 
put/output terminal portion of an IC card housing 
therein a CPU circuit and a simple detecting means 
provided in an Interface portion of a terminal equip- 
ment. 

In order to achieve the aforesaid object, ac- 
cording to the present Invention, there Is provided 



an IC card loading detecting apparatus which de- 
tects the loading of the IC card having a CPU 
circuit and a plurality of input/output terminal por- 
tions for transmitting and receiving a signal be- 

5 tween the CPU circuit and an interface portion of a 
terminal equipment. This IC card loading detecting 
apparatus detects the presence or absence of IC 
card by using a means for causing a detection 
sensor contact provided on the interface portion to 

10 be electrically brought in contact with the in- 
put/output terminal portion as an IC card detecting 
means. 

In the IC card loading detecting apparatus of 
the present invention thus arranged, when the IC 

75 card is loaded onto the terminal equipment, the 
detection sensor contact provided on the interface 
portion of the terminal equipment is . electrically 
brought in contact with the input/output terminal 
portion of the IC card so that the loading of the IC 

20 card on the terminal equipment can be detected by 
the CPU circuit housed in the terminal equipment. 

The above and other objects, features, and 
advantages of the present invention will become 
apparent from the following detailed description of 

25 an illustrative embodiment thereof to be read in 
conjunction with the accompanying drawings, in 
which like reference numerals are used to Identify 
the same or similar parts in the several views. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view showing a conventional IC 
card; 

FIG. 2 Is a schematic cross-sectional side view 
35 showing an arrangement of a conventional IC 
card loading detecting apparatus; 
FIG. 3 is a plan view showing a contact state 
between the input/output terminal unit of the IC 
card and the interface unit of the terminal equip- 
40 ment according to the prior art; 

FIG. 4 is a plan view showing an IC card loading 
detecting apparatus according to an embodi- 
ment of the present invention and illustrating the 
state that IC card terminals and terminal equip- 
45 ment terminals are brought in contact with one 
another; 

FIGS. 5A and SB are side views used to explain 
the state that a detection sensor contact and a 
ground contact are brought in contact with an IC 
50 card terminal, respectively; 

FIG. 6 is a diagram showing a circuit for operat- 
ing the detection sensor contact and the ground 
contact; and 

FIGS. 7A and 7B are diagrams of waveforms 
55 used to explain a relationship among the detec- 
tion sensor contact, the ground contact and a 
TTL buffer, respectively. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An IC card loading detecting apparatus accord- 
ing to an embodiment of the present invention will 
hereinafter be described with reference to the 
drawings. 

FIG. 4 is a plan view showing the condition that 
the terminals 2a through 2h of the input/output 
terminal unit 2 of the IC card 1 are electrically 
brought in contact with the contacts 6a through 6h 
of the interface unit 6 of the terminal equipment 4 
(not shown), respectively. 

In this case» as a detecting means of the IC 
card loading detecting apparatus according to the 
present invention, there is utilized the ground termi- 
nal 2e of the input/output terminal unit 2. Although 
the ground terminal 2e is electrically brought In 
contact with the original ground contact 6e pro- 
vided In the interface unit 6 of the terminal equip- 
ment 4, with respect to the ground terminal 2e that 
is brought in contact with the ground terminal 6e as 
described above, there is provided a detection sen- 
sor contact 7 on the interface unit 6 in order to 
detect the loading of the IC card 1 on the terminal 
equipment 4. 

One of the most specific features of the 
present Invention lies in that the detection sensor 
contact 7 Is disposed such that the contact position 
between the ground terminal 2e and the ground 
contact 6e is displaced a little to the Insertion 
direction side of the IC card 1 so as to have a 
difference L between the contact position of the 
ground contact 6e and the ground terminal 2e and 
that of the detection sensor contact 7 and the 
ground terminal 2e. The reason for this is that, 
when the IC card 1 is Inserted into the terminal 
equipment 4, the detection sensor contact 7 must 
be brought in contact with the ground terminal 2e 
with a time difference corresponding to the dif- 
ference L with respect to the direction in which the 
IC card 1 is translated as shown by an arrow B. 

The detection sensor contact 7 and the ground 
contact 6e having the above-mentioned contact 
structures are connected to a circuit configuration 
shown in FIG. 6. A pull-up resistor 8 acts to main- 
tain a terminal portion 8a at high "H" level (Vcc or 
5V) when the detection sensor contact 7 is in its off 
state. This high "H" level is supplied as a signal 
that is output through a TTL (transistor transistor 
logic) buffer 9 to a CPU of the h ost or the like , 

A relationship between operation of the detec- 
tion sensor contact 7, the ground contact 6e and 
the TTL buffer 9 will be described with reference to 
FIGS. 5A, SB and FIGS. 7A, 78. 

When the IC card 1 is Inserted Into the inter- 
face 6 of the terminal equipment 4, the ground 
contact 6e of the interface 6 In the terminal equip- 



ment 4 Is brought In contact with the ground termi- 
nal 2e of the IC card 4 and thereby turned on. 
Then, the detection sensor contact 7 is brought in 
contact with the ground terminal 2e and thereby 
5 turned on with a certain time difference relative to 
the ground contact 6e as shown in FIG. 7A. Con- 
versely, when the IC card is ejected from the 
terminal equipment 4, the detection sensor contact 
7 is initially turned off and then the ground contact 

70 6e Is turned off with a certain time difference as 
shown in FIG. 78. 

At that time, the output signal level of the TTL 
buffer 9 is changed respectively as shown in FIGS. 
7A. 78. When the IC card 1 Is inserted into the 

75 terminal equipment 4, it is important that the 
ground contact 6e is first brought in contact with 
the ground terminal 2e, which can prevent an elec- 
trical shock exerted upon the IC card 1 when the IC 
card 1 Is electrically brought in contact with the 

20 host (i.e.. conduction for energizing the IC card 
after the contact was brought in contact with the 
terminal, etc.). 

Since the IC card loading detecting apparatus 
of the present invention utilizes the ground terminal 

25 2e of the input/output terminal unit 2 of the IC card 
1 and it is determined by the detection sensor 
contact 7 provided on the Interface unit 6 of the 
terminal equipment 4 whether or not the IC card 1 
is loaded on the terminal equipment 4, the number 

30 of assembly parts of the IC card loading detecting 
apparatus can be reduced to make the IC card 
loading detecting apparatus become inexpensive. 
Also, the IC card reader of the present invention 
can be miniaturized and an electric power of this IC 

35 card loading detecting apparatus can be saved. 

Further, when the IC card 1 Is ejected from the 
terminal equipment 4, the detection sensor contact 
7 is turned off prior to the de-energizing of the 
ground contact 6e as shown in FIG. 78, whereafter 

40 the contact state of the detection sensor contact 7 
of the IC card 1 is Interrupted. In general, the 
terminal equipment writes necessary information In 
the IC card when the telephone communication is 
ended before the IC card is ejected from the termi- 

45 nal equipment and then the electrical connection is 
ended. Thereafter, the user ejects the IC card 1 
from the terminal equipment 4. 

It is frequently observed that illegal users of IC 
card eject the IC card from the terminal equipment 

50 before the telephone conversation is not ended in 

an ordinary manner so that information concerning 

telephone conversation is not written in the IC card 
as if there was not such telephone conversation. 
According to the present invention, the electrical 

55 connection between the IC card 1 and the terminal 
equipment 4 is maintained until the ground terminal 
6e of the terminal equipment 4 is disconnected 
from the ground terminal 2e of the IC card 1. 
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Therefore, there is a time that the electrical con- 
nection between the IC card 1 and the terminal 
equipment 4 is interrupted after it had been de- 
tected by the detection sensor contact 7 of the 
terminal equipment 4 that the IC card 1 was eject- 5 
ed from the terminal equipment 4. This extra time 
can provide a time for processing the ilfegal opera- 
tion within the terminal equipment 4. Accordingly, it 
becomes possible to inform operators who process 
data for the IC card itself or hold the communica- io 
tion line network of the existence or occurrence of 
illegal use. Therefore, the IC card loading detecting 
apparatus of the present Invention can maintain a 
higher communication security effectively. 

While the contact and non-contact of the detec- 75 
tion sensor contact 7 of the terminal equipment 4 
with the ground terminal 2e of the input/output 
terminal portion 2 of the IC card 1 are effectively 
utilized as described above, the present invention 
Is not limited thereto and other terminals, such as 20 
the auxiliary terminals also can be utilized effec- 
tively. 

As described above, according to the present 
Invention, there is provided an IC card loading 
detecting apparatus which includes a CPU circuit 25 
and a plurality of input/output terminal portions for 
transmitting and receiving a signal between the 
CPU circuit and the interface unit of the terminal 
equipment. As the IC card loading detecting 
means, there is employed the means that detects 30 
the loading of the IC card by causing the detection 
sensor contact provided on the interface unit to be 
electrically brought in contact with the input/output 
terminal unit. Therefore, the number of assembly 
parts can be reduced to thereby reduce the manu- 35 
facturing cost of the apparatus. Also, the whole of 
the IC card loading detecting apparatus can be 
miniaturized. Particularly, the IC card loading de- 
tecting apparatus can be reduced in thickness and 
an electric power thereof can be saved. 4o 

Having described a preferred embodiment of 
the invention with reference to the accompanying 
drawings, it is to be understood that the invention 
is not limited to that precise embodiment and that 
various changes and modifications could be effec- 45 
ted therein by one skilled in the art without depart- 
ing from the spirit or scope of the invention as 
defined in the appended claims. 

Claims 50 

1. An IC card loading detecting apparatus for 
reading an IC card, said IC card including a 
central processing unit (CPU) housed therein 
and a plurality of input/output terminal portions 55 
for transmitting and receiving a signal between 
said CPU circuit and an interface unit of an 
equipment, comprising: 



means for detecting a presence or ab- 
sence of said IC card by electrically contacting 
a detection sensor provided on said interface 
unit to said input/output terminal portion. 

2. The IC card loading detecting apparatus ac- 
cording to claim 1 . wherein said detection sen- 
sor contact is brought in contact with a ground 
terminal of said input/output terminal unit to- 
gether with a ground contact of said interface 
unit to thereby detect the presence or absence 
of said IC card. 

3. The IC card loading detecting apparatus ac- 
cording to claim 2, wherein said detection sen- 
sor contact is brought in contact with said 
ground contact which comes in contact with 
said ground terminal with a time difference. 

4. The IC card loading detecting apparatus ac- 
cording to claim 2 or 3, wherein said detection 
sensor contact is brought in contact with said 
ground terminal after said ground contact when 
said IC card is inserted into said equipment 
and is disconnected from said ground terminal 
before said ground contact when said IC card 
is ejected from said equipment. 
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FIG. 7A 



Output Signal Level 
of TTL Buffer 




Contact 6e 
IS Turned on 



Sensor Contact Time 
7 IS Turned on 



FIG. 7B 



Output Signal Level 
of TTL Buffer 
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Sensor Contact 
7 is Turned off 



Contact 6e 
is Turned off 
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